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Fundamentals
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Conjunction Data Messages

CCSD5_COM_VERS =1.0
COMMENT =CDM_ID:1579154
CREATION_DATE =2016-02-24T03:16:29 ,
ORIGINATOR =15P0OC ()] X 6
MESSAGE_FOR =LED sAT 1
MESSAGE_ID =09999_conj_99998_2016056082403_05503
COMMENT MEETS EMERGENCY CRITERIA OBS_AVAILABLE =246
TCA =2016-02-25T0O8:24:03.742 OBS_USED =245
MISS_DISTANCE =254 [m] RESIDUALS_ACCEPTED =09, 8 [%]
RELATIVE_SPEED =4088 [m/s] WEIGHTED_RMS =1.109
RELATIVE_POSITION_R =128.7 [m] COMMENT Apogee Altitude = B07 [km]
RELATIVE_POSITION_T =-211.6 [m] COMMENT Perigee Altitude = 804 [km]
RELATIVE_POSITION_N =38.9 [m] COMMENT Inclination = 98.5 [deg]
RELATIVE_VELOCITY_R =8.3 [m/s] AREA_PC =0. 3084 [m*%2]
RELATIVE_VELOCITY_T =-1120.5 [m/'s] CD_AREA_OVER_MASS =0.026403 [m**2/kq]
RELATIVE_VELOCITY_N =-3932 [m/s] CR_AREA_OVER_MASS =0.01192 [m**2 /kg]
COLLISION_PROBABILITY =4, 306701e-05 THRUST _ACCELERATION -0 =mf5ww2?
COLLISION_PROBABILITY_METHOD =FOSTER-1992 _croo —2._ 020880 N5 Fiat Flemn]
OBJECT =0BJECTL _ = ==
OBJECT_DESIGNATOR =09999 § =§ E}?}i ?gg; %i 6 F E H
¥_DOT =7.446012163 [km/s
. . . Y_DOT =-1.026940851 km/s]
General Situation Information z_poT ~-0.383622809 ks
CR_R =72.84517 [m**2 ]
’ CT_R =10.78702 [m# =2 ]
W X 6 CT_T =1206.212 [m**2]
CN_R =1.219566 [m# =2 ]
CN_T =-5.165142 [m# &2 ]
CN_N =19. 36692 [m**®2]
CROOT_R =-0.008242773 [m**=2 /5]
CRDOT_T =-1.183242 [m**2 /5]
CRDOT_N =0.00225296 [m**2 /5]
CRDOT_RDOT =0.001206133 [m**®2 /5%%3]
ST T — N ATCA1AOcA Fend ™ Sl
’ 4+
wX~6

Object 1 position & Velocity
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SERC Tool for close approach assessments

CDM

COMMON DATA

CCSDS_CDM_VERS = 1.0
COMMENT = CDM_ID: 1579154
CREATION_DATE = 2016-02-24T03:16:29

Simple formatting already provides ORIGINATOR -J590C

L. MESSAGE_FOR = LEO SAT 1
better I'e a.d abl I |ty MESSAGE_ID = 99999_conj_99998_2016056082403_055034008986!
COMMENT MEETS EMERGENCY CRITERIA
TCA = 2016-02-25T08:24:03.742
MISS_DISTANCE = 254 [m]
RELATIVE_SPEED = 4088 [m/s]
RELATIVE_POSITION_R = 128.7 [m]
RELATIVE_POSITION_T = -211.5 [m]
RELATIVE_POSITION_N = 52.9 [m]
RELATIVE_VELOCITY_R = 8.3 [m/s]
RELATIVE_VELOCITY_T = -1120.5 [m/s]
RELATIVE_VELOCITY_N = -3932 [m/s]
COLLISION_PROBABILITY = 4.306701e-05

COLLISION_PROBABILITY_METHOD = FOSTER-1992

OBJECT 1 DATA

+
orcr_orsrenn SERC
OBJECT_DESIGNATOR = 99999

CATAI NS NAMF = SATICAT
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Visualisation

Orbits in ECI
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Visualisation

Orbits in ECEF

Orbits in geostationary
better understood
In Earth cerotating frame
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Range [km]:
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Visualisation pr—

Time from TCA [s]:  0.00

Position Uncertainties _

Range [km]: 0.25483
BackBone of [ Load COM ] Rel. Velocty [km/s]:  4.08857
collision likelihood Orbit Frame :
estimations e )
(LECSAT2 ]

Draw Elements
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satellite Properties
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Analysing a Scenario SE 0 ! LJ X
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Summary & Outlook
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A Easy viewing deégacy Conjunction Data Messages

A Visualof close approach
A State uncertaintywith confidence
A Various visual cues and help functions (e.g. play / reset..)
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A Collision likelihood assessment using different methods

A More close approach metdata

A Graphs

A Test forGaussianityf Error around TCA

Gerc

Slidel2



+

SPACE
ENVIRONMENT
RESERRCH
CENTRE

serc.org.au

Info@serc.org.au
K1 facebook.comgerc.aus

WP @serc_aus

;' &@52 : Australian Government B us i ness
DEF "' L 3

WhgEds™  Department of Industry, Coo perative Research
Innovation and Science Centres Prcgramme




Analyze

Time from TCA [s]: N/A

Range [km]: N/A

Rel. veIOCIty [km/S]: N/A

Orbit Frame
Camera Focus

[Eart )

Draw Elements
Coordinates
Orbits

Error Volume
[] Error Axes

[+] satellite Marker

[~ To Other

Satellite Properties
N/A

Diameter [m]:

N/A

Diameter [m]:

Position Uncertainty

Confidence [%]:




Particle MethodFundamentals

Condition for Collision:
r<r,
(r.= combined
hardbodyradius)

A Both objects considered spheres
A Collision Probability determined from number of particle pairs withr,
A Results vary between samples

A Result only informative in combination with valuation of its variability
(Central Limit Theoren€hernoffHoeffdingbound / Dagumbound) 6;\ +




